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Seasonal Variation of Water Quality of the Watersheds in the Agricultural

Environment Promotion Zone

Chan-Yong Kim, Chang-Bae Kim, Jong-Soo Kim, Young-Jin Seo and Jae-Tak Yoon (Kyong-Buk Agricultural

Technology Administration, Daegu 702-320, Korea)

ABSTRACT : A study was conducted to investigate the seasonal changes in water quality of watershed in the
Agricultural Environment Promotion Zone. Samples collected were 12 GW (ground water), 2 IW (irrigation
water), 2 SW (stream water) in An-Dong City, 4 GW, 6 IW, 11 SW in Young-Yang Gun, and sampling was
conducted separately during dry and rainy season. In the ground water, EC and ionic species, except pH,
were higher than those in stream water, and especially NO:-N concentration exceeded the limitation of
drinking water. Concentration of ions decreased as the sampling depth was far from the soil surface. During a
rainy season, the concentrations of NO;-N and K in the stream water were slightly higher than those during
season. COD was lower during dry season in Yong-Yang, while the trend was contrasted to An-Dong. These
results suggest that ground water was polluted by fertilization and compost while streamwater was polluted by
loss of soil and organic during the rainy season. Principal chemical components related with changing water
quality were EC, NOs, Ca, Mg, Na, CI, SOy in ground water, whereas NH:-N, K, Mg, CI, SOys in stream

water.
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Table 1. Agriculture environment promotion zone represent-
ing agricultural practices and numbers of samples

Agriculture Agricultural No. of Type of )
area practices sampling water sample
AnDong  Plastic film house 12 GW
Paddy and upland 4 W/SW
Young-Yang Orchards and upland 4 GW
Paddy and upland 17 W/SW

*GW: ground water, IW: irrigation water, SW: stream water
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Table 2. Characteristics of watershed in the sampling sites

Sampling No. of  Area
1 Site Farmhouse  (ha)

295

Stream

width (m) Sloping Location

An-Dong 100 Slow  Stream 231

Young-Yang 30 Steep Valley 211 430
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Fig. 1. Comparison of chemical properties between stream and ground water.
(Unit : COD, NOs-N, NH¢N, SOy, I, Na, Mg, K mg/1; EC: dS/m)

Table 3. Relationships among the chemical properties in groundwater

Component pH EC T-P K Ca Mg Na a SOy NH:N  NO-N
EC 016

P 038 032

K 011 0.27 055

Ca 075 045 026 013

Mg 033 069" 0.03 021 0607

Na 014 066~ 036 061" 040 048

a 026 090" 028 020 045 063" 071"

S0, 039 082" 011 0.08 054" 061" 046 078"

NHN 0.29 0.09 014 011 015 014 007 0.06 042

NO>-N 047 079" 001 018 059" 071" 039 079" 084 019

COD 017 0.14 024 0.01 018 008 015 0.20 022 016 0.17

" . Significant at 5% and 1% level, respectively.
Table 4. Comparison of the chemical properties by sampling depth

NO»N N T-P K a SO CoD

Depth g&pﬁ’i pH EC © NH; oL

15 m ) 35 6.78 040 192 065 0.13 21 243 391 82
30 m 3 6.88 034 138 0.84 002 18 154 3.0 53
50 m ¢ 28 7.03 0.26 51 048 016 12 121 194 50
Significancy 86 ns * * ns ns * * * ns
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Table 5. Comparison of the chemical properties by sampling
season

NO-N NH-N TP K SO, COD
Season pH EC
mg/L
Dry 698 032 116 024 013 35 282 80
Rainy 681 035 134 101 011 293 318 47

* *

ns n ns

Significancy ns ns *
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Table 7. Comparison of the chemical properties by sampling
season in streamwater

-N N TP K COD

Season pH EC NO-N N

e —
Dry 817 014 087 035 005 001 53
Rainy 79 017 139 0.33 - 048 53
Significancy ~ * * * ns ns i ns
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238 71 e A= geEA Utk
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Table 6. Relationships among the chemical properties in streamwater
pH EC P K Ca Mg Na a SO, NH:N  NOyN
EC 0.24
P 021 032
K 048 067 035
Ca 021 070" 017 013
Mg 0.06 078" 0.26 038 086
Na 028 045 044 068" 0.05 0.04
a 034 079" 0.02 059" 032 042" 037
SOy 034 068" 010 031 041 050 0.09 082"
NH:N 021 2019 012 009 039 039 005 015 002
NO-N 015 037 025 0.35 0.07 012 047 02 008 029
oD 013 0.00 013 02 005 01 002 0.04 009 0.30 021

" : Significant at 5% and 1% level, respectively.
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Fig. 2. Comparison of chemical properties
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Fig. 4. Comparison of COD by smpling site and season in stream water. IW. : Irrigation water, SW. : Stream water.

Table 8. Principal component analysis of chemical properties in ground water and stream water associated with changing water
quality

Component f Ground water Stream water
PC1 PQ2 PC3 PCl1 PQ2 PC3
pH 045 0.72 019 044 0.36 0.08
EC 091 0.25 0.01 0.96 023 0.01
NOs-N 091 015 <030 046 024 053
NH:N 016 031 019 016 042 0.69
P 014 0.78 024 040 024 046
K 017 0.50 0.78 -0.80 0.39 0.07
Ca 0.67 057 0.40 052 0.75 .16
Mg 0.79 0.02 0.09 0.66 0.64 0.09
Na 0.67 034 046 0.58 0.65 027
a 091 021 0.01 0.82 0.02 045
SO, 0.89 -0.03 -0.15 0.65 037 048
COD 017 044 -0.35 0.04 017 0.39
Variance(%) 40 20 13 39 18 13
Cumulative(%) 40 60 7 39 57 70
" PC denotes principal component.
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